Sample Synthesis. The reagent WS 2 was synthesized by heating a mixture of W powder and S powder at 973 K under vacuum. The obtained WS 2 powder (0.2480 g; 1 mmol) and K pieces (0.0391 g; 1 mmol) were sealed into carbon-coated fused silica tube. The tube was heated in the furnace at 1073 K for 20 hours and then cooled to room temperature.
S4
as the working electrode, Pt as the counter-electrode, Ag/AgCl as the reference electrode, 0.5 M K 2 SO 4 solution as electrolyte. The cyclic voltammetry (CV) and charge/discharge test were conducted on the electrochemical workstation (CHI660E, Shanghai Chenhua). 
Supplementary tables
No. of reflections 439 (11) S2-K2 viii 3.42 (3) S1 i -W-S1 ii 85.15 (11) S2-K1-S1 58.3 (7) S1 i -W-S1 109.78 (8) S2 iii -K1-S1 58.3 (7) S1 ii -W-S1 109.78 (8) K1 vi -K1-S1 vi 62.9 (15) S1 i -W-S2 iii 163.37 (11) K1 vii -K1-S1 vi 94.8 (17) S1 ii -W-S2 iii 93.82 (7) K1 iii -K1-S1 vi 63.9 (3) S1-W-S2 iii 86.22 (10) K1 viii -K1-S1 vi 116.1 (3) S1 i -W-S2 93.82 (7) S2-K1-S1 vi 164.6 (19) S1 ii -W-S2 163.37 (11) S2 iii -K1-S1 vi 123.0 (5) S1-W-S2 86.22 (10) S1-K1-S1 vi 136.4 (13) S9 S2 iii -W-S2 82.44 (10) K1 vi -K1-S1 vii 94.8 (17) S1 i -W-S2 iv 83.17 (10) K1 vii -K1-S1 vii 62.9 (15) S1 ii -W-S2 iv 83.17 (9) K1 iii -K1-S1 vii 116.1 (3) S1-W-S2 iv 161.93 (12) K1 viii -K1-S1 vii 63.9 (3) S2 iii -W-S2 iv 80.23 (9) S2-K1-S1 vii 123.0 (5) S2-W-S2 iv 80.23 (9) S2 iii -K1-S1 vii 164.6 (19) S1 i -W-W ii 102.77 (7) S1-K1-S1 vii 136.4 (13) S1 ii -W-W ii 54.94 (7) S1 vi -K1-S1 vii 52. W i -S1-W ii 85.15 (11) K1 iii -K1-K1 x 67.0 (6) W i -S1-W 70.22 (8) K1 viii -K1-K1 x 113.0 (6) W ii -S1-W 70.22 (8) S2-K1-K1 x 101.6 (15) W i -S1-K1 132.9 (3) S2 iii -K1-K1 x 80.1 (10) W ii -S1-K1 132.9 (3) S1-K1-K1 x 138.4 (13) W-S1-K1 95.0 (7) S1 vi -K1-K1 x 64.6 (10) W i -S1-K2 v 109.3 (6) S1 vii -K1-K1 x 85.2 (15) W ii -S1-K2 v 109.3 (6) K1 ix -K1-K1 x 46.1 (13) W-S1-K2 v 179.4 (8) K2 ix -K2-K2 x 80 (3)
